The patient returned to work as a cook one year later. At 20-month follow-up, the patient had no pain, and her shoulder range of motion was forward flexion 160 degrees, abduction 140 degrees, external rotation 40 degrees, and internal rotation L3.
INTRODUCTION
Posterior dislocation of the shoulder is a rare injury; its diagnosis is often missed and the condition becomes chronic. We present a case of chronic posterior fracture dislocation of the shoulder with a split articular surface of the humeral head complicated by a fractured proximal humerus. A similar case has been previously reported in 1997. 1 Two years and 7 months after the injury, the patient underwent humeral head replacement without resection of the greater tuberosity or the coracoid process.
CASE REPORT
A 41-year-old right-handed woman was injured in a traffic accident in July 2000. She landed with the right arm in a position such that the right upper extremity was supporting the trunk with the right shoulder in flexion. The patient had immediate pain and severe impairment of motion in the right shoulder. She was misdiagnosed with proximal humeral fracture without any displacement and was treated conservatively by immobilisation of the arm with a hanging cast for 4 weeks. Pendulum exercise was allowed during the period. Bone union was achieved 3 months after injury and vigorous active and passive exercises were commenced. Despite this, there was inadequate recovery of the range of motion and gradual development of severe pain both during motion and at rest. In November 2002 (2 years and 4 months after the injury), the patient presented to the Tokyo Medical University with pain in the right shoulder girdle that worsened at night. Clinical examination revealed atrophy of muscles around the right shoulder, primarily the supraspinatus and infraspinatus muscles. The active range of motion of the right shoulder was restricted to anterior elevation 80 Ο , abduction 60 Ο , external rotation 20 Ο , and internal rotation L5. No neurovascular impairment was noted.
Plain radiographs taken at the time of the injury showed the fractured proximal humerus with mild displacement (Fig. 1) . No axial or scapular Y radiographs were obtained, presumably due to the pain. Careful examination of the anteroposterior radiograph revealed a clear positive rim sign in the contour of the humeral head. Plain radiographs taken on presentation to our hospital revealed bone union at the proximal humerus with slight lateral convexity (Fig. 2 ). An axial radiograph showed a split articular surface of the humeral head with posterior dislocation. Computed tomographic scans demonstrated deformed healing of the split humeral head, and almost 40% of the entire head dislocated posteriorly, although morphology of the glenoid fossa was relatively well maintained ( Fig. 3) .
A diagnosis of chronic posterior dislocation with split articular surface of the humeral head complicated by a fractured proximal humerus was made. Humeral head replacement without resection of the greater tuberosity or the coracoid process was performed: the humeral head was not salvageable because nearly 40% of the entire humeral head was dislocated. A delto-pectoral approach was used. Examination of the subscapularis tendon, the supraspinatus tendons, and the biceps tendon revealed no abnormal findings. The subscapularis tendon was released marginally and then reflected. The head of the humerus was split into 2 parts with no cartilage surface at the depressed area and with an approximately 2 cm difference in height. The depressed area was locked in the posterior edge of the glenoid fossa, whereas the posterior side of the split humeral head was dislocated posteriorly. Only a very slight amount of articular cartilage remained anteriorly and posteriorly on the split humeral head. Osteotomy was performed at the anatomical neck. The articular surface of the glenoid fossa was completely covered by fibrous tissue. The surface of the articular cartilage was relatively intact. No arthropathic changes were noted on the joint surface. Examination of the posterior joint capsule revealed no defects or rupture in the joint capsule, but a slight laxity was observed. A modular humeral head prosthesis (Aequalis; Tornier, Montbonnot, France) was inserted with the posterior retroversion angle set at 15 Ο (Fig. 4) . Resection of the greater tuberosity or the coracoid process was not performed.
Postoperatively, the arm was kept aside with slight internal rotation for one week. Passive exercise (forward flexion only) in the supine position was started at week 2, active exercise (forward flexion only) in the supine position at week 4, internal and external rotator muscle strengthening using a band in the standing position at week 6, and muscle strengthening of the deltoid and supraspinatus muscles at week 10. The patient returned to work as a cook one year later. At 20-month follow-up, the patient had no pain, and the shoulder's range of motion was forward flexion 160 Ο , abduction 140 Ο , external rotation 40 Ο , and internal rotation L3.
DISCUSSION
Posterior dislocation of the shoulder with fracture dislocation is rare: it accounts for only 0.9% to 3.8% of all shoulder dislocations. 2, 3 Mechanisms for the injury include flexion, adduction, and internal rotation of the shoulder during an epileptic seizure, electric shock, or electroshock therapy, with contraction of the adductor-internal rotator group more powerful than the abductor-external rotator group; or a fall wherein the arm supports the trunk, with the shoulder flexed, adducted, and internally rotated and the elbow extended; or direct trauma to the anterior aspect of the humeral head. In the present case, the split articular surface of the humeral head appears to have occurred first along with the posterior dislocation. The depressed area of the split humeral head subsequently locked in the posterior edge of the glenoid fossa. The proximal humerus fractured as a result of additional external force acting in the direction of the longitudinal axis of the humerus. There have been a few case reports of fractures of the diaphysis of the humerus associated with fracture dislocation of the shoulder. 4, 5 Nonetheless, only one case of proximal humeral fracture with posterior dislocation of the shoulder similar to the present case has been reported. 1 In the earlier case the patient was diagnosed one month after the injury and treated with open reduction and internal fixation. Our patient was diagnosed and treated 2 years and 7 months after the injury.
The misdiagnosis rate for posterior dislocation of the shoulder with fracture dislocation is reported to be 60% to 80%. 2, 6 Few injuries become chronic. Posterior dislocation gives rise to fewer prominent symptoms than anterior dislocation, the position of the dislocation is not clearly shown on anteroposterior radiographs, and axial radiographs are often not obtained because of extreme pain. These factors may contribute to the high rate of misdiagnosis.
To avoid misdiagnosis, it is important to check for marked limitation of external rotation, palpate the humeral head in the posterior portion of the shoulder, and check for irregularities in the contour of the humerus. Severe swelling immediately after the injury hampers diagnosis. Therefore, in addition to radiographs that enable detection of the positive rim sign in anteroposterior, scapular Y, Stripp, and reversed Velpeau views, computed tomographic scanning should be used. In this patient, the initial clinical examination was inadequate. Severe limitation on external rotation and the positive rim sign should have been confirmed by anteroposterior radiographs.
Among similar cases reported in Japan, open reduction and internal fixation alone was performed in 10 cases, subscapularis tendon transfer in addition to open reduction and internal fixation was performed in 2 cases, and humeral head replacement was performed in only one case. 
